One of the central challenges in speech perception is the lack of invariance: talkers differ in how they map words onto the speech signal. Previous work has shown that one mechanism by which listeners overcome this variability is adaptation. However, talkers differ in how they pronounce words for a number of reasons, ranging from more permanent, characteristic factors such as having a foreign accent, to more temporary, incidental factors, such as speaking with a pen in the mouth. One challenge for listeners is that the true cause underlying atypical pronunciations is never directly known, and instead must be inferred from (often causally ambiguous) evidence.
Introduction
One of the fundamental challenges in speech perception is the lack of invariance in the mapping from acoustic inputs to phonological categories (e.g., the phoneme /s/ as in sip). Due to factors ranging from anatomical differences (e.g., vocal tract length or vocal fold size) to social factors (e.g., dialects or accents), the mapping from acoustic signal to phonological category varies from talker to talker (see Klatt, 1986 for an overview). Understanding how the systems underlying human speech perception typically overcome such talker-specific differences continues to be one of the central problems in research on speech perception (for review, see Pardo & Remez, 2006; Weatherholtz & Jaeger, 2016) .
This research has highlighted adaptation-the ability to adjust phonological categories through some form of implicit learning-as one important mechanism that allows listeners to overcome inter-talker variability (e.g. Bradlow & Bent, 2008; Eisner & McQueen, 2006; Kraljic & Samuel, 2005; Norris, McQueen, & Cutler, 2003; Sidaras, Alexander, & Nygaard, 2009 , for a review of this and other mechanisms, see Weatherholtz & Jaeger, 2016) . For example, when listeners are first exposed to a novel dialect or foreign accent, they may initially experience processing difficulty, as reflected in slower processing speeds and lower comprehension accuracy (Bradlow & Bent, 2008; Clarke & Garrett, 2004) . However, this difficulty can rapidly decrease with additional exposure (ibid; see also Baese-Berk, Bradlow, & Wright, 2013; Nygaard, Sommers, & Pisoni, 1994; Sidaras et al., 2009 ). Similarly rapid adaptation to a priori unexpected pronunciations has also been observed for less pervasive talker-specific differences, such as shifted pronunciations of individual phonemes (e.g. Eisner & McQueen, 2006; Kraljic & Samuel, 2005; Norris et al., 2003; Vroomen, van Linden, De Gelder, & Bertelson, 2007) .
Adaptation thus forms an important part of how listeners overcome inter-talker variability: when successful, adaptation to talker-specific pronunciations facilitates perception of future productions by the same talker. However, this seemingly innocuous statement hides an important complexity that has so far received relatively little attention: successful adaptation requires listeners to distinguish between pronunciations that are characteristic of the talker-i.e., informative about their future productions-and those that are not.
1 How listeners accomplish this is the question we seek to contribute to here. Not all atypical pronunciations are characteristic of the talker, or, more specifically, not all atypical pronunciations are equally
